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INTRODUCTION
THE CONCEPT of a market excess demand function occupies a central role in the explanation of value furnished by all models of the competitive mechanism. It is elementary that these functions must be homogeneous of degree zero in all prices and satisfy Walras' Law. Under a standard set of assumptions they will be continuous (see, for example, [2] ). Walras' Law together with continuity guarantee that excess demand functions must have a zero, or in more familiar terminology, that equilibrium prices must exist (see, for example, [2] ). Clearly this zero may be unique (consider the case of a single individual with smooth indifference surfaces). Beyond these facts, and a small number of results from the "stability" literature (see [4] and [9] ), very little is known about the structure of excess demand functions. A sampling of the results presented here and their relationship to the existing literature follows. We assume in this discussion that there are n commodities and that the price of the nth commodity is fixed at unity. Price vectors are points in the positive orthant of an n -1 dimensional Euclidean space.
(1) Can an arbitrary continuous function, defined on a compact subset C of the interior of a positive orthant, be an excess demand function for some commodity in a general equilibrium economy? To my knowledge this question has received little attention, yet specific functional forms for aggregate demand relationships are the starting point for a large body of empirical work. Despite the generally accepted importance of basing statistical studies on consistent theoretical grounds, it is interesting to note that there is no literature exploring whether, for example, a linear aggregate excess demand function is theoretically possible. ' The research on which this paper is based was done at the Pennsylvania State University. I appreciate the comments of the people who discussed the results with me at a large number of seminars. However, I am especially indebted to two colleagues: C. Moler, University of Michigan, who got me started on the proof of the lemma in the Appendix; and an anonymous referee, who in addition to suggesting the title, streamlined two theorems and convinced me to dismiss a sideshow. 549
In Theorem 2 we prove that every polynomial on C is an excess demand function for a specified commodity in some n commodity economy. As a consequence of a classic mathematical result on approximation, this theorem has as a corollary the fact that every continuous real-valued function is approximately an excess demand function.
(2) Conditions are known under which competitive equilibrium is unique (see, for example, [2] ); however, there are virtually no other results which yield information on what the sets of equilibrium prices can look like.2 In Theorem 4 we establish that given any compact subset C of the interior of a positive orthant, and almost any finite set P of prices in C, there exists an economy whose set of competitive equilibrium prices in C is P. To the extent that an arbitrary bounded set may be approximated by a finite set of points, this may be stated by saying that every bounded set is approximately a set of equilibrium prices for some economy.
(3) Samuelson in his Foundations [6] characterized the comparative statics properties of the class of demand functions which arise from individual utility maximizing behavior.3 If a demand function is derived from utility maximizing behavior, then its matrix of substitution terms must be symmetric and negative definite at each point in the domain of the demand function. Furthermore, if a function of prices and income yields a substitution matrix which is symmetric and negative definite, then it is possible to derive that function as a demand function; that is, the function can be generated from an individual's utility maximizing behavior. To interpret this theorem in a slightly different way: the only relationship among prices, quantities demanded, and rates of change in quantities demanded, that is implied by the utility hypothesis, is that the substitution matrix be symmetric and negative definite when evaluated at each point in the domain of the demand function.
In Theorem 5 we prove a local analogue of the above characterization for the case of aggregate excess demand functions. It states that Walras' Law characterizes the comparative statics properties of the class of excess demand functions which arise from aggregating individual utility maximizing behavior. Informally, we summarize this proposition by saying that Walras' Law is the only local comparative statics theorem of competitive equilibrium analysis. The proof is established by showing that given any price vector p, any n -1 numbers N(1), N(2),.... N(n -1), and any (n -1)2 numbers a(i,j), there exists a collection of consumers (each consumer is a utility function and an initial holding) such that: (4a) the excess demand for the ith commodity at prices p is N(i), i = 1, 2, ... . n -1 (the excess demand for the nth commodity is determined by Walras' Law), and (4b) the partial derivative of the ith excess demand function with respect to the jth price, evaluated at p, is a(i, j), i, j = 1, 2, ... , n -1 (the partial derivatives of the nth excess demand function are determined by Walras' Law).
In order to illustrate the power of this result, we apply it to demonstrate the existence of a competitive equilibrium which is Hicksian stable but not dynamically stable, and this solves a problem which has been outstanding for over twenty-five years (see [ (The need for ji > 0 in (7b) is to guarantee that the portion of the indifference curve below h2(fl) can be chosen so that (hl(pl), h2(jl)) is the unique choice at prices jil.) It must be shown that U' is well defined where it has been defined. This will be established if the segments of the iso-U' contours below the path a do not cross, and this will be the case if a r-B(jil) is empty for each j1 E [6, 1/6]. The latter fact follows from the mean value theorem and our choice of ,t.
U' is continuous, satisfies (5) and (6), and is defined on a subset of the commodity space which is bounded above by the iso-U1 contour corresponding to U1 = h1(b) and below by the iso-U1 contour corresponding to U' = hl(l/b). It can readily be extended continuously to the entire northeast quadrant in such a way so as to preserve the satisfaction of (5) The following two corollaries characterize, for the case of two commodities, the structure of excess demand functions on compact subsets of price space. The first corollary is exact, and a proof is obtained by using the fact that the excess demand functions generated in Theorem 1 satisfy Walras' Law. The second corollary states that an arbitrary continuous function and its companion, which is determined by Walras' Law, are approximately excess demand functions for the first and second commodities in a two commodity economy. This result is an immediate consequence of Theorem 1 and the Weierstrass Approximation Theorem. The next result is fundamental for our analysis. Given an arbitrary polynomial g defined on H(b), 0 < 6 < 1, and a number j, 1 < j < n -1, we will show that there exists an economy such that g is the excess demand for the jth commodity on 17(b). THEOREM 2: If g is a polynomial defined on H(6), and 0 < 6 < 1, then there exists a collection of individuals {(Ui, o_)')j, i E J, such that EJ = g on H(6). PROOF: Assume that g is of degree q > 0, and let 0 < cxo < cx1 < c2 <... < osq < 1. By the theorem proved in the Appendix, g may be written as the sum of X (i + 1)n2 terms of the form 
EXCESS DEMAND FOR SEVERAL COMMODITIES
So far we have been concerned with the following problem: given an arbitrary function of n -1 variables, is it an excess demand function? We now ask a more difficult question: given n -1 functions, each of n -1 variables, are they excess demand functions for the first n -1 commodities in an n commodity economy (the excess demand for the nth commodity is of course determined by Walras' Law)? In Theorem 3 we provide an affirmative answer for a rather restricted class of functions. 
En-1)on H(6).
PROOF: In order to simplify the exposition we will prove this theorem for n = 5; the argument is easily generalized. We also note that it is sufficient to prove this theorem for the case of the given polynomials homogeneous of degree m. Thus we write (12) that a solution to (11.1) for all i,j,k > 0 satisfying i +j + k < m + 1  is also a solution to (11.2), (11.3), and (11.4). For if (11.1) Unfortunately our methods will not work to construct an economy which obtains arbitrary functions of the form E(P1, p2) = alPl + a2P2 + a3' E2(pl, P2) = f,lPl + f2P2 + /33, as excess demand functions for the first two commodities in a three commodity economy. The fact that it is unknown whether or not there exists an economy which yields arbitrary excess demand functions of this form provides a most powerful illustration of our lack of knowledge concerning the structure of excess demand. We now turn to an investigation of what "equilibrium price sets" can look like.
EQUILIBRIUM PRICE SETS
For a given economy {(Ui, coi)}, i E J, value is determined by those price vectors in a (or H) which are mapped into the zero vector by the function EJ. It is well known that in general more than one price vector will be mapped into the zero vector; i.e., value will in general not be uniquely determined by a static specification of an economy. Theorem 4 determines a class of subsets of H(b) which are possible equilibrium price sets for an economy. 
A LOCAL RESULT WITH AN APPLICATION TO STABILITY ANALYSIS
The next theorem establishes that at any given price vector, the first n -1 (of n) excess demand functions and their partial derivatives may take on any arbitrary set of values. This is informally summarized by saying that Walras' Law is the only local comparative statics theorem of competitive equilibrium analysis. commodities one, two, and three respectively. If P2 is entered as a variable, then the excess demand function generated by {(Ui, wi)}, i E J(2) must be homogeneous of degree zero in Pl, P2, and p3, and agree with the non-homogeneous form when P2 = 1. It is thus c1, (-c1pl -c3p3)/p2, c3. Likewise, there exists an economy (composed of individuals indexed by J(3)) which generates excess demand (-d2p2 -d3p3)/p1, d2, d3, and an economy (composed of individuals indexed  by J(1)) which generates excess demand el, e2, (-elp, -e2p2 )/p3. The excess demand for the first two commodities generated by { (Ui, wi)j, i E u J(k) is  e1 + c1 -(d2p2 + d3p3)/p1, e2 + d2 -(c1pl + c3p3) 1, 2, 3) , is precisely the j, kth entry of the above matrix, 1 < j, k < 3. Such an economy has an equilibrium which is Hicksian stable but not dynamically stable at prices (1, 2, 3). An alternative proof can be found in [10] .
